Hyperglycemia enhances VSMC proliferation with NF-kappaB activation by angiotensin II and E2F-1 augmentation by growth factors.
To clarify the mechanisms of hyperglycemia-induced proliferation of vascular smooth muscle cells (VSMC), we examined the effects of high glucose (HG) on nuclear factor (NF)-kappaB and E2F-1. Angiotensin II (Ang II) significantly enhanced DNA binding activity of NF-kappaB under HG (25.6 mM) conditions with an increase in p65 subunit of NF-kappaB, and did it slightly under normal glucose (NG; 5.6 mM) conditions. Ang II failed to induce E2F-1 expression, or its binding to the cdc2 promoter, even under HG conditions. HG greatly augmented the cdc2 inducibility of fetal calf serum (FCS), through the increase in E2F-1 activity. These data indicate that hyperglycemia contributes to abnormal proliferation of VSMC by two mechanisms; the induction of NF-kappaB activation by Ang II, which facilitates transcription of certain growth factors, and the augmentation of E2F-1 in response to growth factors.